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ABSTRACT

Seventeen burbot Lota lota were caught in the Kootenai River with two sizes
of hoop nets baited with fish. One burbot was a recapture. Burbot catch from
March 19 through May 10, 1993 averaged 0.03 fish/net/day. Total Ilength ranged
from 367 to 701 nmm and weight from 369 to 2,610 g (nean = 916 ¢g). Nearly al
burbot were caught at Ambush Rock. Prelinmnary findings are that burbot
abundance in the Kootenai River is substantially less than it was in the late
1970s. Rai nbow trout Oncorhynchus nykiss and seven other species of fish were
sampled in tributary streams of the Kootenai River. A single pass was nmade with
a backpack el ectroshocker. Species diversity ranged from two found in Cascade
Creek to eight each in Snow and Caribou creeks. Mst streams were partially
channelized In their |ower reaches, and these segnments were |ower in species
ri chness. Sculpins Cottus sp. were often the only species found in channelized
segnents. Trout were caught in all streams. Rainbow trout were the nopst
abundant salnmonid. Cutthroat trout O clarki nunmbers were highest in Cascade
Creek. | estimated a total of 5,268 an%lers fished 13,698 h (x 3,913), for 129
h/km (£ 36), from March through August 1993. Fishernman averaged 2.6 h/trip based
on conpleted trip information. The estimated total angler catch was 5,937
fish (£ 3,395), of which 3,676 (x 3,246) were kept. Angler effort for 1993 was
simlar to that of 1982. Angler harvest of rainbow trout was estimated at 700
fish (£ 873) and they averaged 276 mm total length. Mean catch rate for anglers
fishing for rainbow trout was about 0.02 fish/h. Rainbow trout conprised 17% of
the catch. Angler harvest of cutthroat trout was 105 fish (+ 118) at |less than
0.01 fish/h and averaged 356 mmtotal |ength.

Aut hor :

Vaughn L. Paragami an

Seni or Fi sheries Research Biol ogi st
| daho Department of Fish and Gane
2750 Kat hl een Avenue

Coeur d' Al ene, |daho 83814
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| NTRODUCTI ON

The geol ogic history of the Kootenai R ver system can be traced back to the
W sconsin d acier and glacial Lake Kootenaﬁ (Al den 1953). Colonization of the
river with a variety of fish species is thought to have occurred during this
period (Northcote 1973). Many changes have occurred since then.

The Kootenai River, Kootenay Lake, and tributaries (Figure 1) of the
drai nage provided inportant fisheries to native Anericans since the earliest
known Trecords and, nore recently, European settlers (Northcote 1973). The
Kootenai River in lIdaho provides two unique fisheries to the state. The Koot enai
River is the lair of the only known endem ¢ population of burbot Lota lota in
| daho (Sinpson and Wallace 1982) and a genetically distinct population of white
sturgeon Acipenser transnontanus (Setter and Brannon 1990). Local newspaper
archives provide photographs and stories of once popular fisheries for burbot,
trout Oncorhynchus spp., and sturgeon. The best records of fishing activity in
the Idaho portion of the Kootenai River were recorded by Partridge (1983).
Partridge docunented angling effort of 102 h/km in 1982, with 82% (74 h/km of
the effort for salnmonids. The catch rate for trout Oncorhvnchus app. was 0.06
fish/h. Burbot and sturgeon fishing activity conprised 18% of the total effort.
Cooperatin ang7l ers fishing for burbot in 1981 reported fishing a total of 9,045
h and caught 179 burbot (0.02 fish/h) (Partridge 1983). Fishing activity on the
Mont ana portion of the river was reported to be substantially higher at 1,662
h/ km

The natural conditions of the Kootenai River no |onger exist. Logging and
m ning operations as early as the 1880s caused tributary discharge to flash and
physically changed the streans and caused siltation (Northcote 1973?'. Addi ti onal
di sturbances canme to the drainage in 1892 with attenpts to dike the | ower reach of
the river and claimland for agricultural uses (Northcote 1973). Mning added to
the deterioration of the water quality in the tributaries and river, and from
1953 through the 1970s, operation of a fertilizer plant on the St Mary River
added to the nutrient |evels (Northcote 1973).

Di sturbance of the Kootenai River ecosystem was heightened by the
construction and operation of Libby Dam and inpoundnent of Lake Koocanusa. Libby
Dam was created under an International Colunmbia R ver Treaty between the United
States and Canada for cooperative water nanagenment of the Colunbia R ver Basin
Col umbi a Ri ver Treat?/ 1964). Construction of the dam began in 1966 by the Army

rps of Engineers. Its main purpose is hydropower production, wth secondary
benefits of flood control and navigation. |npoundnent of Lake Koocanusa and
regul ati on of downstream flows began in March of 1972, After conpletion of the
dam nmean nonthly flows downstream during spring were reduced by 50% and w nter
flows tripled (Figure 2). Tenperature also increased by 3°C (Partridge 1983).
Under the present operation, the river now remains ice-free during the wnter.
Prior to the dam the river froze over in many portions of the |daho reach.
Turbidity and nutrient loads in the Kootenai River have al so changed because the
i mpoundnent acts as a nutrient and sedinent trap (May and Huston 1979).

Concern for the Kootenai River fisheries in the late 1970s pronpted a
research investigation by the Idaho Departrment of Fish and Game (IDFG (Partridge
1983). This study enphasized an inventory of the river fisheries and | earning
nore about the environnental aggravation to the white sturgeon, burbot, rainbow
trout, nountain whitefish Prosopium wlliansoni, and cutthroat trout. Partridge
found regulation of springtine discharge was the probable cause of poor
recrui tnment of young sturgeon, the burbot popul ation was on the decline from pre-
dam abundance, the winter burbot fishery was nearly elimnated because of water
managenment from the dam and the trout population was |low, and spawning and
rearing habitat was limting.

KOOANRPT 2
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The Pacific Northwest Power Act of 1980 recognized possible conflicts
resulting from hydropower developnment in the northwest and directed the
Bonnevill e Power Admnistration (BPA) to "protect, mtigate, and enhance fish and
wildlife to the extent affected by the developnment and operation of any
hydropower projects in the Colunbia R ver system"™ Under this Act, the Northwest
Power Pl anning Council was created, and federally-funded investigations were
designed to help offset the | oss of natural resources.

This investigation was designed as a followup to the efforts of Partridge
51983) and a conpanion study to the present white sturgeon investigation
Apperson 1992). However, until now the needs of burbot, a species of "special
concern," and the trout populations have not been identified. This investigation
is an inventory study and is intended to identify factors linmiting burbot and
trout populations to provide nanagenent alternatives to restore and achieve
H sht)aries managenent (1daho Departnent of Fish and Gane 1992 Fi sheries Managenent

an) .

STUDY AREA

The Kootenai River is in the upper Columbia River drainage, 'it is the
second largest tributary, and originates in Kootenay National Park, British
Colunbia (Figure 1). The river traverses south into Mntana, but Libby Dam
i mpounds water back into Canada form ng Lake Koocanusa. From Libby Dam the
river turns west, then northwest into Idaho, then north into British Colunbia and
Koot enay Lake. Kootenai River at Porthill, Idaho drains about 35,490 kn?, and
the reach in Idaho is 106 km | ong. Kootenay Lake drains out the Wst Arm and
(e:\élen%gally the river joins with the Colunbia R ver near Castlegar, British

unbi a.

The Kootenai R ver presents two different channel and habitat types while
it passes through Idaho. As the river enters Idaho, it is typified by its steep
canyon walls and high gradient (0.6 mkn), but at about river kiloneter 255,
upstream of Bonners Ferry, the river changes to a lower gradient (0.02 mkm
meandering river with a broad flood plain. Tributary streans of the Kootenal
River are typically high gradient while the pass through nountain canyons, but
revert to lower gradients when they reach the valley floor. Mst of these
tributary streams have been channelized at their |ower reach and leveed to
accommpdate the | evees that follow the border of the river.

GOAL

To restore the burbot and rai nbow trout populations in the Idaho reach of
t he Kootenai River and inprove fishing success to historic |evels.

OBJECTI VES

1. To identify factors that are limting populations of burbot, rainbow
trout, and other populations within the Idaho portion of the Kootenai
Ri ver drainage, and recommend managenent alternatives to restore the
fisheries to self-sustainable |evels.

2. Determine if the burbot ﬁopul ation 1S being limted by reproductive
success, survival, and/or the recruitment of young burbot.

' KOOANRPT 5



METHCDS

Sanpl i ng Bur bot

| sanpled burbot in the Kootenai River with two sizes of hoop nets. The
large nets were 3.66 mlong with fiberglass hoops and pol yvinyl chloride spreader
bars 3.06 min length (Bernard et al. 1991). The hoops had an inside dianeter
of 91 cm and tapered to 69 cmtoward the cod end. Each net had a doubl e throat
that narrowed to an opening of about 19 cm Netting was nylon woven into 25 mm
bar mesh and had nunber 15 cotton twine. The smaller hoop nets were3.05 mlong
and had an entrance dianeter of 61 cmtapering to 46 cmtoward the cod end. Wb
and hardware of the smaller nets were the sane as the larger nets. Al nets were
anchored at the cod end with a 10 kg concrete weight, and an orange buoy was tied
to the first hoop with a length of rope to mark and raise the net. | placed
chunks of cut fish into woven bait bags and suspended it fromthe second to |ast
hoop (from the entrance) inside the net. Kokanee Oncorhynchus nerka, northern
gq_uavvfish, Pt ychocheil us oregonensis, or suckers Catostonus sp. were used as
alt.

| fished 9 to 13 hoop nets continuously from March 10 t hrough June 10, 1993
on the Kootenai River for a total of 570 net days (a net day is a single 24 h
set). These nets were set from the |daho-Mntana border at Leona (273 rkm to
near Copeland (225 rkn) (Figure 1). Nets were initially set within 2 km of Deep
Creek, then progressively noved in groups of four or five upstream then
downstream However, four to five nets were fished continuously in the vicinity
of Ambush Rock (245 rkn). Nets were set with the aid of a Lowance X16 graph
recorder to help ensure the opening of the net was on the river bottom |
checked the nets every 24 to 72 h with the aid of Departnment personnel or a
volunteer. | recorded the depth, substrate type (sand, gravel, cobble, or
boul der), and the location (main channel, main channel border, outside bend, or
i nsi de bend) of the individual net sets.

Fish captured in the hoop nets were identified, enunerated, neasured in
total length, weighed individually, and released. Sone suckers and northern
squawfi sh were used to re-bait the net. Burbot sanpled in 1993 had one-hal f of
thehright pectoral fin clipped and were nmarked with a sequentially nunbered Floy
anchor tag.

Sanpling Tributary Streans for Trout

Rai nbow trout and other species of fish were sanpled in tributary streans
of the Kootenai River with a nmpdel 11-A Snith Root back Pack el ectroshocker
gFi gure 1). A single run sanple was taken fromthe nmouth (wadeable water) to the
irst fish barrier of each stream Al fish were identified, enunerated,
measured (total length), weighed, and then rel eased. Scales were taken from sone
trout for age analysis. Catch/unit of effort was calculated by recording the
el apsed time of electrofishing for each stream The streanms were measured, and
length and mean width of each stream reach was used to calculate surface area and
relative one-pass catch/ 100 nf. The single pass was considered to represent a
m ni mum estimate of density.

Angl er Effort and Harvest

A stratified random creel survey was conducted during the 1993 fishing
season to provide estimtes of angling effort, catch, and harvest. The 1993

KOOANRPT



survey incorporated a conputer-generated program (MArthur 1991) which provided
all calcul ations and randomy chose acreel interview cal endar.

The creel season was tenporally stratified by nonth to reduce variability
and provide catch conparisons. Creel information was collected from March 1 and
is expected to extend through February 1994.

) The Kootenai River was stratified into three segnents and was non-unifo
in design to reduce variability due to differences in access and fishi
activity, Reach one extended from the | daho-Mntana border downstream to t
H ghway” 95 bridge at Bonners Ferry; reach two was from the Hi ghvvay 95 bridge
Copel and; and reach three was from Copel and to the |daho-Canada border. For t
%erose of this report, | have conbined the data for all sections of the river.

reel data was collected by one creel clerk that interviewed anglers at access
sites and occasionally by boat. Access sites were randonly chosen, as wasthe
designation to creel reach one, two, orthree. Four weekend ‘days and ei ght week-
days were worked each nonth at eight hours per day. Each day was divided into two
random y-chosen four-hour tine periods. Information was taken from conpleted and
i nconplete angling trips.

rm
ng
he
to
he

I nst ant aneous angl er counts were nmade periodically by jet boat to determne
the fishing pressure for weekend days and week days.

Oreel survey data were expanded by river section and day type ?v\eekend days
and week days)l_ to estinmate harvest, catch, and effort (hours ‘and angl er-days) for
each nonth. he data included in this report is inconplete because it "only
i ncludes the March through August sunmary.

RESULTS

Hoop Net Sanpli ng

Total Catch

I fished hoop nets during the spring of 1993 for a total of 570 net days
in the Kootenai River. | caught a total of 139 fish, of which 50% were | ongnose
suckers Catostormus catostonus and |argescale suckers C. nmacrocheilus, 26%
northern squawfish, and 12% burbot, while the renmai nder was conprised of nountain
whi t ef i sh, peanouth Ml ocheilus caurinus, rainbow and bull trout O confluentus
and one white sturgeon (Table 1). The total catch per unit of effort (CPUE) for
all fish was 0.244 fish/net/day, with | ongnose sucker as the hi g?_hest at a CPUE of
0.09 fish/net/day. The total weight of ny catch was 263.3 kg (Table 1).

Bur bot

| caught a total of 17 burbot, of which 1 was a recapture. The CPUE for
burbot from March 19 through May 10, 1993 was 0.03 fish/net/day. These fish
ranged from 367 to 701 mm (Figure 3) and weighed from369 to 2,610 g (x= 916 Q).

Most burbot were caught at the base of Ambush Rock (244 rkn), while one
fish was caught just above the confluence of the Myie and Kootenai Rivers (260
rkm). Fish caught at Ambush Rock were caught at depths ranging from 3 to 20 m
and in association with boul der-cobble substrate. The fish caught upstream of
the Moyie River was in 3 mof water with boul der-cobble substrate. Al fish were
captured at an outside bend.

KOOANRPT



Tabl e 1. Hoop net catch success by nunber, weight (kg), and catch per unit
BEfort* (CPUE), Kootenai R ver, |daho, March 19 through May 15, 1993.

Speci es Nunber V;?tgﬁlt CPUE.

White sturgeon 1 66.0 0. 002
Bul | trout 2 3.1 0. 003
Rai nbow t r out 2 .4 0.003
Mount ai n whi t efi sh 6 .2 0.011
Longnose sucker 52 25.5 0.092
Largescal e sucker 19 9.4 0. 033
Nort hern squawfi sh 36 139.4 0. 063
Bur bot 17 15.6 0. 030
Tot al 135 262. 6 0.237

8A unit of effort is a sinale 24-hour set.
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Figure 3. Length frequency distribution of burbot caught by baited
hoop nets in the Kootenai River, Idaho, March through
May 1993.



Sanpling of Tributary Streans

St ream Di nensi ons

V¢ sanpled 11 tributary streans wth single-pass electrofishing during the
1993 sanpling period (Table 2). The length of the streamreach sanpled, fromthe
mouth to the first fish barri'er, ranged from 274 mfor Cascade Geek to 1,860 m
for Smth Ceek (Table 2). Surface area for sanpled reaches ranged from 0.045
hectares for Cascade Creek to 3.4 hectares for Smth O eek.

El ectrofi shing Catch

Ve sanpl ed eight species of fish including rainbow trout, cutthroat trout,
bull trout, |ongnose dace Rhinichthys cataractae, sliny sculpin Cottus cognatus,
torrent sculpin C rhotheds, and nountain whitefish (Appendi x Ay. Total catch

ranged from55 fish inm Smth Geek to 367 in Trout Oeek (Appendix A). Dversity
ranged fromtwo species found in Cascade Oeek to eldght speci es found in Snow and
Caribou creeks. st streans were channelized, and these segnents were low in

speci es richness, wth scul pins often the only species found.

Trout Abundance

Trout were caught in all streans, but mninmum densities w thin natural
stream reaches ranged fromless than 0,01 trout/100 for Smth CGeek to 16
trout/100 n? in Cascade O eek (Table 3). i nbow trout were the nost abundant
salmonid, ranging as high as 12 trout/100 for Cascade Oeek. Qutthroat trout
densities were as high as 4 trout/100 nf also for Cascade Creek. Direct
conparison of density estinmates should be used with caution since efficiency of
our single-pass electrofishing at the various sites is unknown.

~ In addition, scale analysis indicated that nost trout caught in Snow,
Caribou, Long Canyon, Ball, and Trout creeks were age O and age 1, whereas fish
in Cascade Oreek were of a 'stunted" population up to age 3 (Figure 4). Fish
densities were also calculated for the channelized reach S able 3) and as
fish/1,000 mfor the natural and channelized reach (Appendix B). No burbot were
collected in any of the tributaries surveyed.

The Fishery

Total Catch and Effort

The 1993 creel survey for the Kootenai R ver was inconplete at the tine this
report was prepared; these are prelininary results. However, this report does
contain information pertaining to angler effort, catch, and catch success for
Mar ch t hrough August 1993.

Creel clerks interviewed 99 anglers during a 6-nonth period. A total of 77
i nstant aneous angler counts were nmade. Gane fish catch included rainbow trout,
cutthroat trout, whitefish, and white sturgeon. Catch of non-sport fish was conprised
primarily of northern squawfish, peanouth, and suckers.

KOOCANRPT
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Tabl e 2. Length, nean width, and area of tributaries to the Kootenai
streamsection identifies the

I daho, that were sanpled in 1993.

R ver

natural reach (A), the channelized reach (B), and total |ength
sanpl ed (O.
Mean
_ Length Wi dt h Area Ar ea
St ream Section (m (m) (") (hect ar es)
Mirtle Creek A 761.2 8.3 6, 289. 4 0.629
Mirtle Creek B 840.0 9.4 7,921.2 0.792
Mrtl e Creek C 601. 2 8.9 14, 210. 6 1. 421
Long Canyon Creek A 293.5 7.4 2,174.8 0.217
Long Canyon Creek B 906. 7 10. 4 9,438.7 0.943
Long Canyon Creek C 1, 200. 2 9.7 11,613.5 1.161
Burton Creek A 300.0 3.6 1,080.0 0.108
Burton Creek B 135.0 5.4 729.0 0.073
Burton Creek C 435.0 4.2 1,809.0 0.181
Smth Creek A 600. 0 11.3 6, 763. 2 0.673
Smith Creek B 1,260.0 16.5 20, 756. 2 2. 756
Smith Creek C 1,860.0 14. 8 27,519.4 3. 429
Cascade Creek A 274. 4 1.6 451. 2 0. 045
Bal | Creek A 645. 0 8.1 5, 236. 8 0.524
Bal | Creek B 176.7 9.2 1,625.6 0. 163
Bal | Creek C 821.7 8.4 6, 862. 4 0.682
Cari bou Creek A 475 6.4 3,040.0 0. 304
Cari bou Creek B 480 6.8 3,264.0 0. 326
Caribou Creek c 955 6.6 6. 304. 0 0. 630

11



Tabl e 2. Cont i nued.
Mean
_ Length wi dt h Area Area

Stream Section (m (m) () (hect ar es)
Snow Cr eek 2 1,079 7.7 8, 307. 0. 831
Grass Creek A 356 10.7 3, 819. 0. 382
Par ker Creek A 176 6.2 1, 091. 0. 109
Par ker Creek B 750 6.1 4,575. 0. 458
Par ker Creek 926 6. 5, 666. 0. 567
Trout Creek A 1, 477 3.3 4, 895. 0. 490
®Entire length sanpled was a natural reach.

12
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Tabl e 3. Single run el ectrofish catch per 100 n? in natural streamreaches of 11 tributaries of the Kootenai
R ver, ldaho, July through August 1993. The catch per 100 nf in the channelized reach i s subtended.
Conpari sons between streans shoul d be used with caution since efficiency of electrofishing capture

i s unknown.
Mountain  Rai nbow Cutthroat _ Brook Bull  Lonanose Scul pin°
whitefish trout trout Hybri d* trout trout dace
Snow Cr eek .04 . 60 .11 0 .02 .01 .53 .76
Cari bou . 06 .30 . 06 0 .13 .03 . 33 . 56
Creek (0) (0) (.09) (0) (0) (0) (.25) (.25)
Par ker Creek 0 .37 0 0 2. 39 0 .18 2.11
(0) (0) (0) (0) (.31) (0) (.22) (.92)
Myrtle Creek .02 .02 0 0 11 0 . 38 .30
(0) (0) (0) (0) (.295) 0 (.39) (.35)
Long Canyon 0 .23 0 0 .11 0 . 88 1.61
Creek (0) (0) (0) (0) (.25) 0 (.06) (.74)
Smth Creek® .01 .01 0 0 0 0 .24 (.55)
(0) (0) (0) (0) (0) (0) (0) (.03)
Cascade 0 11.56 3.56 .44 0 0 0 0
Creek
Bal | Creek . 06 .31 .27 0 . 06 0 .10 3.63
(0) (0) (0) (0) (6) (0) (6) (74)
Trout Creek .08 .10 .39 0 5.29 0 .20 .72
Burton Creek .09 .09 . 83 0 2.13 0 .56 6. 50
(0) (0) (0) (0) (0) (0) (0) (2.1)
Grass Creek 0 .25 .18 0 .02 0 0 0

*Hvbrid rai nbow and cutthroat trout. .
I ncl udes sliny scul pin (Cottus coanatus) and torrent sculpin (C. rhotheus).
‘}I’he hchacrjmel ihzed reach of Smth Geek was difficult to sanple w th backpack el ectrofishing gear because
of the depth.
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A total of 5,268 anglers fished 13,698 h (x 3,913), or 129 h/km (% 36?1,
from March through August 1993. Fishernman averaged 2.6 h per trip. The
estinated total angler catch was 5,937 fish (x 3,395), of which 3,676 (+ 3,246

were kept. Over 90% of the anglers were residents. Bank anglers conprised 52%
of the fishernman, while the renmai nder fished from boats.

Trout and Muntai n Witefish Harvest

The angl er harvest of rainbow trout was 700 fish (+ 873) for the six nmonths
of creel, and they averaged 276 mm total Ien%th. Mean catch rate for anglers
fishing for rainbow trout was about 0.02 fish/h. Rainbow trout conprised 17% of
the caich. | estinated the angler harvest of cutthroat trout at about 105 fish
+ 118), and catch success was less than 0.01 fish/h for the 6-nonth period.
tthroat trout averaged 356 mmtotal l[ength. The creel clerk did not see any
bull trout in the creel, but three anglers reported catching at |east one during
the 6-nonth interval.

1 found nountain whitefish were the nost abundant sport fish in the creel,
conprising 37% of the catch. Anglers harvested 1,052 fish (+ 907) for a catch
rate of about 0.02 fish/h, and they averaged 299 nmtotal |ength.

Bur bot and White Sturgeon Catch and Rel ease

None of the anglers interviewed by creel clerks had caught a burbot, nor
were there an¥| reports of burbot being caught. Ceel clerks interviewed three
?nglh?rhs that had fished for white sturgeon and they caught one fish at <0.01

is .

Non- sport Fi sh

| estimated the catch of non-sport fish at 2,574 fish, of which 38% were
eanout h, 35% northern squawfi sh, and 27% were suckers. The peanouth averaged
26 mmtotal length, northern sqluawflsh averaged 457 mmtotal length, and the
suckers averaged 375 mmtotal length.

DI SCUSSI ON

Bur bot Popul ati on Status, 1993

| caught only 17 burbot in 570 net days (CPUE of 0.03) from March through
May 1993 (Figure 3). Wth such a low catch, it is difficult to address m ssing
ear classes, but the catch from 1993 is much |ower than what Partridge (1983)
ound. My electrofishing efforts in tributary streans in 1993 failed to show any
young burbot, whereas rtridge (1983) captured several. Trout streams are not
unconmon as nursery areas for young burbot (Harlan and Speaker 1956).

Hi storic Status of Burbot

The earliest records of burbot sanpling in the Kootenai R ver in_I|daho
(Partridge 1983) were taken fromthe | DFG Panhandl e Regi on archives. They
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i ndi cat ed Departnent personnel caught 199 burbot in a 2-year period of sanpling,
1957 and 1958 (Figure 5). The length frequency distribution denbnstrates an
abundance of young fish 350 to 500 mmtotal |ength and a good representation of
ol der fish. Partridge (1983) captured a total of 108 burbot with three different
gears from 1979 through 1982 (Figure 5). He found fewer fish, and in 1979 he
caught only 8 fish in 129 net days (0.06 fish/net/day) "with a sinilar anmount of
effort" used to catch burbot in 1957 and 1958. Although all age groups
vul nerable to sanpling gear appear to be present in Partridges' catch, Partridge
bel i eved the abundance was substantially less than that of the |ate 1950s because
many nore fish were caught with a "simlar anount of effort."

I identified three possible factors or combinations for the decline of
burbot in the Kootenai River. They are overexploitation, tenperature and flow
changes that may have altered spawning behavi or, and poor fry survival because
of a reduction in productivity (food production) of the river.

| talked to local burbot anglers, asked about their fishing experiences,
and reviewed |IDFG archives. Antidotal information indicated an excellent w nter
fishery was present from the 1950s through the early 1970s. Anglers reported
cat chi ng many burbot through the ice on set lines. Warmer water tenperatures
because of the outflow from Libby Dam elinmnated the winter ice fishing
(Partridge 1983). Spearing of burbot on spawning runs in tributaries |ike Snow,
Cari bou, and Deep creeks accounted for many fish, and there was no Departnental
limt to the harvest of burbot. Some anglers reported filling gunny sacks with
fish. It was believed that nmany of these burbot were from Kootenay Lake, British
Col unbia (Partridge 1983). Burbot regulations in Idaho were unrestrictive until
1983 when a two-fish Iimt was adopted this was followed in 1992 by a closure of

the take of burbot. The burbot harvest from 1979 through 1982 was estimted at
| ess than 250 fish/year.

I also examned the archives of the British Colunbia Mnistry of
Environment fi sheries records in Nelson, British Colunbia for the same tine frame
as the change in the fishery in Idaho. Managenent of burbot in Kootenay Lake was
also liberal, with a lint of 15 fish as late as the late 1960s, but in 1967, the
l[imt was lowered to 12 (Sinclair and Crowey 1969). Burbot were very
concentrated in the Balfour area of the west arm of Kootenay Lake, and thus very
vul nerable to angling. The concentration of burbot on the locally known "Iling
beds" perhaps was due to either the abundance of nysids used as food and/or a
spawning site (Andrusak and Crow e¥ 19783. However, eggs or young-of-the-year
burbot have never been seen in the |lake (Les Fleck, British Colunbia Mnistry of
Environment, personal comrunication). But, over 25,000 burbot were caught in
1969 and about 20,000 in 1971 (Figure 6). The angling catch rate of burbot
averaged about 1 fish/h during this same period (Figure 6). The harvest of
burbot declined substantially in the following years, and the limt was reduced
to 10/day in 1975 (Andrusak 1974). The need to inplement nore restrictive
managenent was apparent (Andrusak and Crowl ey 1976), and a potential production
and harvest investigation was undertaken (Martin 1976). The findings of the
i nvestigation (Martin 1976) indicated an optimm sustainable yield of about
12,000 burbot at 14,560 rod hours would sustain the fishery. The limt of burbot
was reduced to 5 fish/day since about 1976 and still remmins. However, the
harvest of burbot continued to decline through the 1970s, although angling catch
success remmined at about 0.7 fish/h (Figure 6). The burbot fishery collapsed,
and as of 1987 no fish have been recorded 1n the fishery at Balfour,- British
Col unbi a. Wthout the know edge of environmental stresses to the burbot fishery,
the assunption could be made that overexploitation led to the denise of the
popul ati on. But we do not know for certain if the Kootenay Lake burbot was of
the sane popul ation as that of the Kootenai River.

The history of the environmental degradation to the Kootenai R ver and the
ecosystem is common know edge (Northcote 1973, doern 1976, Daley et al 1981, and

Partridge 1983). Mining and | ogging in the drai nage has al ways been an
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envi ronmental concern, particularly with the rel ease of heavy netals and their
toxicity (Partridge 19835). Artificial eutrophication because of “a fertilizer plant
on a tributary to the Kootenai Rver in British Colunbia brought about_an
elevation in “productivity, particularly in Kootenay Lake (Northcote 1973).
Pol lution abatenent in the md-1970s (Jay Hamond, British Colunbia, Mnistry of
Envi ronnent , per sonal commni cation) and the inpoundment of water ~ and
consequential settling of sediment and nutrients at Lake Koocanusa reduced the
nutrient load of the river (Daily et al. 1981). The reduced productivity (I ower
food abundance), regulation of the river, loss of riparian and backwatér "areas
have al so been the speculation of the |loss of burbot, as well as white sturgeon
(Partridge 1983). Larval burbot can be pelagic (Faber 1970) and feed on a
variety "of mcro and nacroorganisns in the water colum, including rotifers,
copepod nauplii, copepods, and cladocerans (Ghan and Sprules 1993). If food is
limting, reduced food abundance could equate to | ower survival of young burbot.

| also considered the possible consequences of post-dam changes in wnter
flow and tenperature of the Kootenai R ver. Inspection of a pre- "and post-dam
hydrograph (Figure 2) and tenperature regime of the river (Partridge 1983)
resents several suspect changes that coul d be danmaging to the burbot popul ation.
rbot are wnter spawners and often spawn under the ice in January through March
(Becker 1983). Prior to the dam the Kootenai River froze frequently during
t hese nonths. Burbot spawn at about 1.5°C or near freezing tenperatures (Becker
1983 and MKay 1963). Since 1974, the winter river tenperatures are now 3-4°C
as opposed to'the pre-dam years of near 1°C and |ess. The w nter hydrograph has
also changed. The forner natural discharge during January-February slowy
i ncreased to a peak spring freshette in June frommelting snow in the nountains.
At present, average discharge is higher during Septenber "to February than before
the dam e hypothesis is the river no |onger provides an adequate increase in
di scharge and cooling tenperatures to stimul ate spawni ng.

Perhaps a contrast to the Kootenai R ver burbot population nay be the
burbot fishery in Lake Mchigan. The burbot fishery in Lake Mchigan was on the
brink of extirpation because of predation bg the invading sea |anprey Petronvzon
marinus (Smth 1968, W¢lls and MlLain 1973). After devel opment of "a "sel'ective
toxicant for sea lanprey and control of this parasite, the burbot popul ation
rebounded w thout stocking, and their commercial |andings increased al nost five-
fold (Fratt 1991). The source of predation was controlled, but there were no
.reﬁprted changes in the environment. Thus, the resiliency of the burbot in Lake
Mchigan enabled this stock to rebound when habitat was” unaltered, whereas the
bur bot poloul ation in the ecologically disturbed Kootenai R ver has not inproved
gglspln%e closure of fishing in Tdaho "and greater fishing restrictions in British

unbi a.

Koot enai R ver Burbot St ock

Burbot are still plentiful in Lake Koocanusa, Mntana, the inpoundnent
created by Libby Dam (Don Skarr, Mntana Department of Fish, Widlife, and Parks,
per sonal Cormmuni cation). Burbot were also captured in the Kootenai River, at
0.13 fish/net/day in 1992 and 0.07 fish/net/day in 1993, in the Mntana reach of
the river below Kootenai Falls (Don Skarr, Mntana Departrment of Fish, Wldlife,
and Parks, personal communication). These burbot probably immgrate into |daho
waters, but they can be identified because they were narked prior to release with
a hol e punched in a fin.

_ | do not know if burbot that | sanpled in the Kootenai Rver are residents,
emgrants from Lake Koocanusa, Mntana, a potanodronous stock from Koot enay Lake,
or ‘any conbi nation. Gont i nued i nspecti on of burbot for narked fins, identifying
them as fish from Montana waters, and sonic telenetry from this study should
provide hel pful infornmation to determine the origin of fish in |daho. However,
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my |imted catch distribution of burbot during the spring 1993 sanpling may
provide sone clues. Nearly all of the burbot that | caught were in the upper
reach of the ldaho portion of the Kootenai River At Armbush Rock in habitat
typi cal for burbot (Becker 1983, Edsall et al. 1993). Partridge (1983) caught
burbot throughout the length of the Kootenai River in Idaho wi thout nention of
habitat preferences or a wunique distribution pattern. H's tag recoveries
inferred that burbot noved freely through the Idaho portion of river, and sonme
burbot noved into Canadian waters. It nmay be possible the fish that | have now
captured are inmmgrants from Lake Koocanusa. Also, | caught burbot in habitat
simlar to the burbot habitat documented in Montana; |arge boul ders, cobble,
nodest current velocity, and 3 to 10 m depth. Burbot observed by divers In
Koot enay Lake were found over sandy substrate (Memb from C. Ball to British
Col unbi a Environment Fisheries Biologists, 42-032, June 5, 1972). None of the
burbot that | caught were on sandy substrate despite the fact many net days were
al so fished on this substrate.

Instream fl ow studies are scheduled for the Kootenai R ver in ldaho for the

1995 field season. | also plan on inplanting sonic transmitters into adult
burbot in the autumm of 1993 and carry this work through 1995. The sonic
telemetry will provide information as to habitat preferences and spawning
| ocations of burbot in Idaho. These studies will illustrate habitat use for all

life stages of burbot as well as rainbow trout.

Trout and Tributary Streans

However, conparison of our electrofishing catch to that of Partridge cannot
made since he did not calculate CPUE, and the efficiency of our gear conpared to
his may have differed. The single-pass total catch of %artridge (1983) and ours
suggests little difference in the relative abundance of trout in nursery streans
to the Kootenai River in lIdaho. These conparisons are based on a single-pass
catch. Popul ation estimates with confidence intervals should be nade for valid
determ nati on of abundance.

W sanpled 11 streanms of the 22 streams inventoried by Partridge (1983{).
e

Few adult trout are year-long residents of the tributaries we sanpled in
1993. Researchers captured only one adult trout during the stream inventory work
of 1993; a 320 nm bull trout in Snow Creek. The exception is the popul ation of
rainbow trout in Cascade Creek. Partridge (1983) found few adults in his
i nventory work, but reported runs of adult trout into the tributaries in Idaho
were snaller than those reported by May et al. (1981) for tributaries in Mntana.

Most barriers in tributaries are natural, but the one on Cascade Creek is
a man-nade structure that is tentatively scheduled for change as part of
mtigation to a proposed small-scale hydropower project. This project has been
pending for many years and likely will not be conpleted for many nore to cone.
| nprovenent in the structure on this stream could make Cascade Creek avail able
as a trout spawning and nursery streamto the Kootenai R ver.

Channel i zed reaches of streans in the Kootenai River drainage were low in
species diversity and. provided cover to only a few trout. This fact was not
unexpected and was simlar to the findings of Partridge (1983). Many of the
channel i zed reaches were occupied only by scul pins and a few | ongnose dace. In
some circunstances, young-of-the-year brook trout were caught at stream nargins
where sone bank cover was avail able. The environnental danage to stream habitats
by channelization has been the finding of many studies (Schneberger and Funk
1971).
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I will continue the inventory of the primary trout nursery streans during
the 1994 field season. Included will be mark and recapture or depletion popul ation
estimtes of trout in all of the primary trout nursery streans. Also,
popul ation estinates will be made in the Kootenai River of trout and whitefish,
and estimates of growh and condition during autumm 1993 and 1994. The latter
popul ation estimates will be done at the reach of the Kootenai R ver known as the
"Heml ock Bar" (Figure 1). Some of these data will be used to conpare the present
status of trout in nursery streans and the river to those reported by Partridge
(1983) during the early 19ySOs. From t hese conparisons, | V\HY formul ate
reconmendati ons to nanagerment of the river for trout.

The Fishery

Qur findings indicate fishing activity on the Kootenai River has changed
little since 1982 and is |less intense than sone river fisheries in the Panhandl e
Regi on. The 1993 creel through August covered a simlar time span as that of
Partridge (1983); January through August 1982. W estimated an angling effort
of 13,698 h at 129 h/km (+ 36), ile Partridge (1983) estimated an effort of 102
h/km Anglers fishing the North Fork of the Coeur d Alene River and the Little
North Fork of the Coeur d' A ene R ver fished 17,147 h and 2,585 h, respectivel g
in 1992 (Davis and Horner 1993). These two streans are snall bodies of water by
contrast to the larger Kootenai R ver. On the other hand, a 19.4 km reach of the
Spokane River had 6,193 h of effort in 1990 (Davis 1991).

W docunented a |ower angling catch success for trout in the Kootenai River
during 1993 as conpared to 1982. Anglers fishing for trout caught 0.03 trout/h in
1993, whereas the catch was 0.06 trout/h in 1983 (Partridge 1983). Anglers
fishing the Spokane River in 1990 had substantially better fishing success at 0.3
trout/h (Davis 1991), while angi(lers fishing the North Fork of the Coeur d'Al ene
River and the Little North Fork of the Coeur d Alene Rver in 1992 caught 0.73
and 0.67 trout/h (Davis and Horner 1993). It should be noted, a substantial
portion of the catch fromthese streans were hatchery rel eases.

The rainbow trout is still the nost popular trout and, although the harvest
from the Kootenai River was estimted at 700 fish, compared to 448 in 1982
(Partridge 1983), the confidence interval was very high at + 873 fish, and there
was no significant difference. The broad confidence interval is probably due to
the fact so few fishermen were interviewed. This seasonal estimate will change, as
will the confidence interval, since the creel survey will continue and the nost
important portion of the fishing season for trout may be during the autum

(Partridge 1982). At conpletion of the 1993 creel survey, a synopsis of trends
inthe rainbow trout fishery will be sunmarized in the next report.
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Appendi x A Single run electrofishing catch from11 tributaries of the Kootenai R ver, |daho, July through
August 1993.

SPECI ES

Stream Effort Mount ain  Rai nbow Cutthroat o Brook Bull Longnose _ Tot al
(Mnutes) whitefis trout trout Hybrid trout trout dace Scul pin® 3t ch

h

Snow Cr eek 328 3 50 9 0 12 1 44 63 182

Cari bou 263 2 9 5 0 4 1 18 25 64

Cr eek

Par ker 137 0 4 0 0 40 0 12 65 121

Cr eek

Mrtle 205 1 1 0 0 27 0 55 47 131

Cr eek

Long Canyon 173 0 5 0 0 6 0 35 105 151

Cr eek

Smith Creek C88 1 1 0 0 0 0 16 37 55

Cascade 74 0 52 16 2 0 0 0 0 70

Cr eek

Bal | Creek 195 3 16 14 0 3 0 5 202 243

Trout Creek 210 4 5 19 0 257 0 10 72 367

Burton 190 1 1 9 0 23 0 6 85 125

Cr eek

Grass Creek 180 0 21 15 0 2 0 0 0 38

a8Hybri d rai nbow and cutthroat trout.

®I'ncl udes slimy scul pin (Cottus cognatus) and the torrent scul pin (C. rhotheus).
CAn additional 45 minutes of electrofishing the channelized reach resulted in a catch of eight scul pins.
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Appendi x B. Single run electrofishing catch per 1,000 min natural. streamreaches of 11 tributaries of the
Koot ean[l Hdvgr, | daho, July through August 1993. The catch per 1,000 min the channelized reach
i S subt ended.

SPECI ES
Mount ai n Rai nbow Cutt hr oat . Brook Bull Longnose _

Stream whitefish trout trout Hybrid® trout trout dace Scul pi n®
Snow Cr eek 3 46 8 0 11 1 41 58
Cari bou 4 19 4 0 8 2 21 118
Creek (0) (0) (6) (0) (0) (0) (17) (17)
Par ker Creek 0 23 0 0 147 0 11 130

(0) (0) (0) (0) (19) (0) (13) (56)
Mirtle Creek 1 1 0 0 9 0 21 25

(0) (0) (0) (0) (24) 0 (37) (33)
Long Canyon 0 14 0 0 14 0 99 119
Creek (0) (0) (0) (0) (2) (0) (7) (77)
Snmith Creek 2 2 0 0 0 0 27 62

(9 (9 (% (% (% (0) (%) (®)
Cascade 0 190 58 7 0 0 0 0
Cr eek
Ball Creek 5 25 22 0 5 0 6 295

(0) (0) (0) (0) (0) (0) (6) (68)
Trout Creek 3 3 13 0 174 0 7 49
Burton Creek 3 3 13 0 77 0 20 233

(0) (0) (0) (0) (0) (0) (0) (111)
Grass Creek 0 59 42 0 6 0 0 0

a8Hybri d rai nbow and cutthroat trout.
®i ncl udes sliny sculpin (Cottus cognatus) and the torrent sculpin (C rhotheus).
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